Conformational properties of the TATA-box binding sequence of DNA.
Nanosecond scale molecular dynamics simulations in water demonstrate that the DNA oligomer, GCGTATATAAAACGC, which contains a target site for the TATA-box binding protein (TBP), has an intrinsic preference to adopt an A-like conformation in the region of the TATA-box and undergoes bending related to that seen within in the TBP complex. This result is obtained from two independent simulations using different starting structures. In line with earlier suggestions of Guzikevich-Guerstein and Shakked, these simulations imply that an A-DNA conformation may be an important intermediate step in forming the strongly distorted DNA observed within the crystallographically determined complex with TBP. These results also support modeling studies by Lebrun et al. which suggest that the TBP binding mechanism can be broken down into a backbone transition to an A-like form coupled with a mechanical distortion which locally stretches and unwinds the DNA.